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Juma 01, 1995 CAITICAL ITEMS LIST PAE 1
1y CIL 1TEM 1 BAOD-15 71 PREFARED
2) FMEA CODE 1 BAOG &) APPACVED
33  COMEOHENT + WPOIP 1 DAFE
%) PMRT NUMIER = RSOTTO 1) REVIAION CHRMEE
K} EYSTEN/BUBSYSTEN = MMP/DRNN 1) EFFECTIVITY
&3  FAILURE DR 2 LSS OF PUMIE PRESRURE DARMIER 12) BAZARD REFEAEWNCE
11) CcEn #
I PEASE |' FAILURE DESCRIFTIDN/EFFECT
SNC L% OF HELTLM PURME FACSSLUAE BARAIER FERNITS LIGUID ONIDITER LEAKAGE O NOT TURHINE 3AY LEAKASE IN TNE INTERWEDLAYE
SEAL, RESULTING IN POSEIME CONTACT BETHEEN THE TWD PAUIDS AND FOSS]IBLE BISINTEGRATION OF FUNP COMPONENTS. HMIKING OF

iec-d

[OXIDIZER AlB HOY-DBAS WILL CAUSE DISINTEQRATLON OF ROTATING ASSEMILY, RESULTING IN AW ONIGIZER FIRE OF EMPLOGION. 1DsS

Iw YEHICLE.
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| ciL tTEm:  B4DO-13 DES |GH | BOCLMENT REF. I

FLILURE CAUSE A: SEAL FAILURE DR DAMAGE

e e e e N A R R e A EEEA NSl amEsato e

THE MTERMEDBATE SEAL (1) ESFABLISHES A HELIUM FURGE PRESSUEE EARREIER TO WALHTAIN ENTERRAL SEPARATION OF HYDEOZEM-RICH (M) REODTRRO
SIEAH WIYH SASECUS DHTSEN, TNE SEAL WOUSING ASSENBLY IS FABRNCATER IN TWO HALVES WHICEK LOGCK TOGETMER MITH INTERLOCK (NG (2) REOOTOLY

TANGE. GABECUS NEL1MA 18 SUPPLIED FROM TAE HAIN PUSP HOUSING TO THE SEAL HOUSING HANNFOLD AMD IS INTRCOUCED BETWEEM (13 &ss-B576-11
TAE SEAL RING EUEMENTS. THE CLEARANCE BETUEER THE GEAL AND WATING RING COWIMOLS THE BACKPRESSURE OF THE PURGE BANRTEM |14 RSOOT9%H

AP 1% SPECIFIEG BY DAAWING REGUIREMENTS (13423. TME SEAL ELEMEWFS ARE RADIALLY FREE-FLOATING TO ALCONMODATE SHAFT (5) MASK ThSK 117
DYWANIT DEFLECTIONS AND UTILIZE A DUAL WOSE PAD DESIGH METH A MICROFINISH SURFAGE ON TNE DUWASTREAN FACE FOR YPASS ¢4) ALDONI2,
LEAKAGE PREVENTION {1). THE SEALS ARE AMEALLY PRELOADED AGAINST THE WOUSING BY A SPRING BETWEEM THE EEALS FOR PROUPER CPIZONOD03A
|POSITIOHING DURING NOX-CPERATIONAL PHASES (10. PRESSIRE LOADIAG DAMING CPERATION EWHANCES TAE WOSE PAD SEALING, TNE (T} RYS-3548-16,
[MOUSING It WAMUFACTLRED UNILIZENG TNCOVEL T1M, AKD WAS SELECTED FOR TTS STRENGIM AMD DUCVILIFY DVER A WIOE TEMPERATURE CPI1SAODD3R
RANGE (3)}. THE ALLOY 1S RESISTANT TO CORROSION AMG STRESS CORROSION CRALKING AND 15 LOX COMPATIBLE (5). THE HOUSING (B} RLEDRTS

I% SOLUTION HEAT NREATED AMD AGE-HARDENED [1}. SILVEN PLATING 15 UFILIZED AT THE DUTEN FLANGE RIN TO FREVENT HELEWM
LEMKAGE (1), WYOROGEN ENYIROHMEWT PROTECTIOM £ WOT AEQUEAED DUE TG THE LBU STRATH APPLICATEON OF THE HOUSING. a8
SEAL ELCHEMTS COAVAIN AN CUTER ADAFTER WING PANUFACTURED UTILITESG ENCIMEL X-7S0 AND AM JHHER RING OF CARMDU GBS . THE
AMAPTER RIAS PROWIGEN AN INTERFERENLE TIT TO COMPRESS THE CARAUM RIMG AMD PAS ANTL-ROTANIOH FAMGE OM THE OUTER DINMETER
TO LIMIT TARGENITAL MOVESEWr (11, THE ALLOY 19 SDLUTION HEAT TREATED AMD moE-NARDEGED (1), AND EXHIBNLTS RESISTAMCE WO
CORROSTON AMD SIMESS COMROSION CRALKING £%).  THE ADAPTER AEKGS ARE EOMTINUDUSLY ENPOSED 10 CAZEOUE NITROGER OR KELIUM
JOURING AL PHASES OF OPERATION. THE CARBON RINGS ARE MANUFACTURED UFILIZING CARRIM CRAPNITE, WHICH LS SINMERED N A
|PREFORM SHAPE (13, THE PATERTAL |5 RESISTANT 70 DETERNORAFION IN A HEGH TEWPERATURE EXHAUST GAS EMVINDWMENT 413, [TE
JUENR RESISYARCE, COEFFICIERT OF FRICYION, AHD LIGEYUEIGHT RESPONSE ABLLITY PO SHAFT MOVEMENT ARE SUITED FON 1MIS
APPLICATION ¢3). THE SPRING I8 WANUFACTURED UTILIZING 1HCONEL X-T50, WHICH WAZ RIGH TEHPERATURE ETREMETH AMD 18
ANMEALED FOR THI® DUCTILE APPLACATECH {1). THE MATINGO RIKG IS HANUFALYLRED UTILIZING INCONEL TS8, AND 15 SOLUTION HEAF
TREATED AND AGE-MARDEMED (2). THE JOURMAL FOR TAE SEAL RINGS 15 CRARDMILM PLATED AMD GROUND TO ACNEEWE A MICROF IMISH
SURFACE 70 ENMANEE WHE EEALING CRARACTERESTICE {2). THE ANIAL FACES QF THE MATING RIMG, TAE {WMER HEAT SHIELD, AMD THE
SUAFT SHOLWOER HAVE STRIMCENT PEAPENBICULARITY RECUIREMEWIE TO PRODUCE A TIENT ANIAE BTAMX Cc1)142)(8). [THE ANIAL
STACKIN, PAUS SILYER PLAITHG OF THE HEAT SHIELD EACES, CWEATES A SEAL AND PREVENTS HOT-GAS @YPARS LEMCACE UMOER THE
HATING RINO. & FUOW DIVERTER [3 JHCORPUAATED JHTO THE MAVING RING EESIE¥ TO PREVEMT DIRECT [MPINGEMENT OF OMIDITER T
THE SEAL ELEFENT {2), T¥HE HEAT SHIELD FLUNCTICMS [ A SIMILAR MAMMER FOA THE POT-EAS FLOW {4]. THE ENTERHERIRIE SEML
AND HARILG BIND PARENT MATERIALY WERE CLEARED FOR FIACTUAE MECHMHICS/HDE FLAY GROVTH SINCE FNEY CONIRIM KD FRACTURE
CRITICAL PARYE [5). THE NIOH CYCLE AWD LOW CYCLE FATIGUE LIFE OF THY INFERMEDINTE SEAL AND MATIHC WIMO MEET CEI
RECUIREMENTS {6). THE MIKIMLM FACTORS OF SAFETY FOR THESE PAATS HEE1 CEJ REGUIREMENTS CT). RELSE OF PARTE DOUR[MG
CVERHALL SRE COWNTROLLED Y THE REQUIMEHENTS OF THE OVERNAUL SPECIFICATION {3).
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IMSFECTION AMD FEST

| INSPECT IOM{% ) /PEST{ED

mmEmmErrEEr R R rma AN L NN EEEE SN RN SN EEWE W

WATERNAL IHTEGAITY 1% WERIFIED PER SPECIFLCATION AMD DERHING NEGUIREHEMTS.

M1HG 4% FENETRANT IMSPECTED PER SPECIFICATION RECUIREMENTS.
HEAT TREAT 15 YERIFIEC PER SPECIFICATION RECUIREMENTS.

TRE SEAL NG SUAFACES MAE IHSPECTED FOR NICKS AMD STRATCHES PNIOR TQ INSTRLLATION FEN
SPECIFICAFION MEDUIREMERTS.

CHRONE AND SILYER FLAVLHG 15 WVENEFIEDR PEN SPECTFICATION REQUIREMEAIS.

COMPOMENTS WRRE VERIFIEL CLEANED PER SPECLFICATION REQUIREMEUTS.

SEAL AND M1NG SEALING BIAMETERS ARE LMSPECTED PER NRAMING REOUIREMENTS.
CLEARANCE BETWEEN THE 5€AL AHD 1HE RIHMG 15 [ASPECTED FER ORAMING REQUIREHERTS.

INFERMEDIATE SEAL L5 LEAX FESTED AT ASSEMBLY PER SFECIFICA1ION AEQUENEPENTS.
ROTAT IMG ASSEMRLY BALANCE 1% VER|FEED FER SPECIFICATION ®EQUIREMENTS.

THE PUMP SUBASSEMELEES ANE [NSPECFED OURING DVERMAUL PES SPECIFICATION RESUIREMCNTE.
IRSEECTIONS THCLUDE: YISUAL, DINEHSIOHAL, PEHETARNT, AUD REPLACEMEH] OF WEAZE [7EMS A5
AFPLITABLE, #ER OVERMAUL CLASSEFICATIOM, '

OPERATIOM/PENFORMANCE |5 VERIFIED AY ERGIME HOT FIRE TESTING MWD 2ND E £ M FHSPECTIONT,

LR i LA EEmEErrETIrIEETE T EE ETEA AR — == LA AL NN L AN S e e e maErETTERTETIS IR EEES 4 -
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CIL LTEM: BAOD-15 | ENSPECTIEN AMD TEST
e L L L L L L TR T I I R
PRSSIALE CRUSES | BAGHEFICANT CHAMACTERISTICE | [HSPEC TIONLY )/ FEST(8) | DOCUNENT BEF,
f e maammmaramr T m—marradTEr an e e m oo smaa s e s s & ek K ek A K kA R A mA A A= = A= L m A= = e AR R A Ak & A ko ok A A A AR A A A mAm—me o aEsimEE ARL i rrrasna
OX10!7ER SYETEH 15 PUNGED PER SPECEFECATION RECUNIPEMENTS . |OMRSD S00FI0. 300
|MRSD SOOFRD. 250
GMRSD ¥H1CE0, DA%
R0 Y5 1CE0.08)
EMEINE EYSTEM 19 YERIFIEC TO OE TRY FER OMESD REQUIRTHENTS:
- POST LAMDING AR LMUNCH SETE MRED VL ICA0, D)
- ADDITIONAL DRYWESS VERIFICATEON AS REQUIRED OMRSD V4 1080081
TORUIE CHECKE ARE PERFOAMED FRECE 1O EACA FLIGAT, OHRSD V4TE50.051
(xa)
i WPOTP MICROSBAFT TRAVEL 15 PERFORMED PRIOR TO EACH FLIGHT PER SFECIFICATION REQUIREMENTS, [RLO1034
o {OMRSD V41830045
2 RLOADSD- 04
JORTA FROM PREVICUS FLIGHT OF HOY FYRE S REVIEVED FOR PROPER TURBOPUNP [WSFC PLH 1226 |
l OFERATLOHPERFORMANCE, {LAST FEST) |
| I
I
| FAILURE Atstokt: COHPREHENSAVE FATLIME FISTORY DATA 15 MAINTAISED I THE PROOLEN REPOREING ORTABASE (PRAMS/PRACAY.
| REFEREM[E:= MASL LETEER SAZ1/B3/100 AND ADCKETDYNE LETIER BARCONTGI,
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FHEA{LIL WELE JDINKTS

[RLE 0409,
BASIL WELD
CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
HAIH HOUSIHG RBCOTTZY §6-70  BTAH
INET WSTHG RG007712 1 AT
INET HOUSIHG RS00TT32 8,9 BT
VOLUTE FB007772 1,15 9T
VOLUTE RB007732 0,H 0T
YOLYTE RS007712 nn oA
WALUTE RE0077T2 W2 KT
YOLUTE AEOTTIZ 2/, BN
FLAKGE ASOETTIA 1,2 GIAN
F{MEE RE6OTTIA 1,2 BION
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QlP -9

L1-OF L8554

TABELE 1400,

FREA/ELL HELD JOINTE

HiG FRESSUME GXIDIZER TUMSOPUN

ADET CRITITAL INITIAL
BASIC NELD S10E WOT  FLAY BIZE NOT RETECTANLE
CONPDNERT PARTMD.  NELD HR. TYFE  fUASS  ACEEBS HEE Le¥ LOHNENTS
FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
HODS Kb ABOTINS 3 g i g
HDUGi+ ¥ RE007744 ' 1 Rl "
HIMSE ABO07TNE 3 a0l k 1
HOUS 144 #0007 145 11 w1l 1 I
NDUS 1M RI007THS -2 a0l I I I
HAL T 007745 XTI L B! ] '
EELLDWS RBLOTIAN ) EER 1
FELLINS RE07THS 7 o I
¥ELLOWI R007IMY 14 L
BELLNG 9007747 5,6 ) 1
BELLOWY RH07149 I ] I
BELLENS RSONIT4Y 12 £ 1
BELLONS RI007751 3 £ L 1
BELLONG REORI73) ‘ EM [ ] 1 ]
BELLOAS R508I751 ] B 1 1
BECOND GTAGE NOTILE REH0ITS2 1,2 EEN ) 3
BECUN® ETARE MDTILE ma08I75E L i L ; Y ]
Y 01N RSI071SH L BT I i X '
FRINTNG RSEOTTIA -2 B ) ¥
FRIRIKD R50077 TN I~ BT 1 1
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CAMPENENT
FALAING
FAIRING
FAIRLNG
ETRUT

BTRUY

ST
STRUT
FIMIT
ST
HTRET
gt
BHIELE
BHIELE
SEM
M

TAELE BARN,

HiGH PREESURE DKEDITER TUMBLRUNF

FHEATCIL MELA JDIATS

ROOT . CAITICAL INITEL
BAdIC NELD SLOE KOT  PUNK GIIE HDT GETECTABLE
PART B, MELI WD, TYPE DLASE  ALDESS KEF LLE - LOMHENTS
RGN0 M -3 WM ) \
RSOETTH 11 BIN 1
ARDLTTTA 0 B Il X
RSDOTT7Y a4, HMM I k
113144
RE0OTHY #-4t, BTN T 1
165194
RGaL: 1N i g 11 1
Ro007779 W, EW n 1
f5E0I1% 2 W i
1880777 ” 3 1] 1
REGEITTY N-M E I
1467719 g5,0  £OW It 1
RBOOTTAI 1,11 6 I
- JEOBTT0L 34 B 1
REC0ESHE 1PLL B I
F5000ETT 1PE B 1 X
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PAGE 1 OF 2
GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
e L L L L L L L L E T R R T I T T g ey S
BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).




